This paper explores performance measurement in incentive plans. Based on theory, we argue that differences in the nature of jobs between blue-and white-collar employees lead to differences in incentive systems. We find that performance measurement for white-collar workers is broader in terms of the performance measures, the organizational level of performance measurement and the time horizon. The intensity of incentives is also stronger for white-collar employees. All of these findings are consistent with theory.
Introduction
The success of incentive plans depends on the performance measures that are used. Performance measurement is often difficult because it is hard to reliably measure an employee's contribution to the objective of the firm. A good performance measure would capture the contribution of an agent to the objective of the firm and nothing else. In practice, such measures are hard to find.
Typically, the broader measures that focus on many aspects of performance measures tend to reflect not only additional factors that the employee can control but also factors to which the employee cannot respond. Thus, the problem with broad performance measures is that they impose risk on the employee. Narrower measures are less risky in this respect, but they tend to miss some aspects of performance that the employee can control and may lead to distorted incentives.
A particular problem with narrow measures arises from employees having specific knowledge (in the sense of Jensen and Meckling 1992) because, in such cases, narrow measures do not provide incentives for the employee to utilize her information (Raith 2008) . This trade-off between risk and distortion affects the performance measures used and the weights put to different measures in incentive plans (Baker 2002) . In general, firms want to combine both broad and narrow measures to reach a better balance between risk and distortion (Baker 2002 , Raith 2008 . The trade-off between risk and distortion depends on the nature of the job, particularly on the relevance of the specific knowledge and breadth of tasks and decision rights.
Despite the large theoretical literature on performance measurement in incentive plans, empirical research on the topic is scarce. It has been argued in the recent literature that our current knowledge of the features of incentive plans is scant, almost non-existent (e.g. Ittner and Larcker 2002 pp. S59, Gibbs et al. 2009 pp. 238) . For example, Ittner and Larcker (2002) argue that the prior studies have typically considered aggregate performance measure classifications such as financial vs. non-financial classifications instead of specific measures such as profitability and productivity, among others, which may lead to incorrect inferences concerning the choice of performance measures in incentive plans. Moreover, most studies have concentrated on incentive contracts for top management, while the contracts for other employees have received little attention (Ittner and Larcker 2002 is an exception). However, it is likely that incentive plans are different for executives and other employees, as the performance measures that provide the optimal trade-off between risk and distortion vary substantially depending on the nature of the job (see, for example, Baker 2002) . Therefore, incentive plans for different employee groups may use very different measures and combinations of measures.
We utilize a unique survey covering a large part of the Finnish manufacturing and service sector to study incentive plans. We make two contributions to the literature. First, we provide a descriptive account of the key features of incentive systems. We describe what kind of performance measures are used, how these measures are combined, the organizational level of performance measurement, how often the rewards are paid and their share of regular earnings.
Second, we explore the implications of the recent theoretical work on performance measurement.
Based on prior research (Hopp et al. 2009 ), we argue that blue-and white-collar employees differ in terms of the relevance of specific knowledge and the breadth of tasks and decision rights, leading to differences in incentive systems. We develop a set of hypotheses based on recent theory and test them with these data. We find that performance measurement for white-collar workers is broader in terms of the performance measures used, the organizational level of performance measurement and the time horizon in comparison to blue-collar workers. The intensity of incentives is also stronger for white-collar employees. All of these findings are consistent with theory.
The rest of the paper is organized as follows. The next section introduces the relevant theory and develops hypotheses. This is followed by a description of the pertinent Finnish labor market institutions. In the main body of the paper, we describe the survey used and present our findings.
The final section concludes.
Theory
By building on the theoretical literature on properties of performance measures, this section discusses what kind of performance measures should be used in incentive systems and why these measures are likely to differ between employee groups. The review of the theoretical literature is then summarized to four hypotheses to be tested in the empirical part of the paper.
Properties of performance measures
A central property of a performance measure is its risk profile. Performance measures often combine two kinds of risk: 1) uncontrollable risk and 2) controllable risk. Uncontrollable risk is pure noise; it reflects all environmental factors affecting the performance measure that the employee is unable to control. Controllable risk refers to environmental uncertainty affecting the performance measure that the employee can control or react to, such as, for example, knowledge about the correct action to take given the state of the world. By using the term "controllable risk", we follow the terminology suggested by Gibbs et al. (2009) ; others have called controllable risk "specific knowledge" (Jensen and Meckling 1992, Raith 2008) , or "respondable risk" (Shi 2011 ). The key feature of controllable risk is that it is costly to communicate to others in the organization (Jensen and Meckling 1992) . Therefore, the employee herself has to act based on this knowledge, or this piece of knowledge will not used in decision making at all, due to costly communication.
These two types of risk generally have the opposite implications for incentive plans. Performance measures that have a lot of uncontrollable risk are costly to use, as a risk-averse agent has to be compensated for carrying the risk (Holmstrom 1979 ). Therefore, a higher level of uncontrollable risk in the performance measure implies a lower level of optimal incentives. However, given that the employee has knowledge that is valuable to the firm, output-based incentives can be used to motivate the employee to utilize this knowledge (Raith 2008) . Therefore, optimal incentives are stronger when controllable risk is important.
Another important property of performance measures is distortion. Distortion refers to situations where an agent's actions have different impacts on the performance measure and the goal of the organization (Holmstrom and Milgrom 1991 , Baker 1992 , Feltham and Xie 1994 , Baker 2002 . Holmström and Milgrom (1991) focus on situations where agent has multiple tasks that can be measured with varying accuracy. They show that firms avoid strong incentives to discourage sub-optimal effort allocation between tasks. Baker (1992) shows that if the principal cannot pay for what she really cares about, incentives are reduced to avoid rewarding the wrong behavior. Feltham & Xie (1994) show that if the agent carries out more tasks than can be measured, the optimal effort levels will be inefficient.
An ideal performance measure would impose little risk on the employee (who are typically risk averse) and would precisely measure the employees' contribution to the objective of the organization. In this situation, the employee could be given strong incentives based on this measure, which would lead to high effort in tasks that are in the interests of the organization with little risk for the employee. However, it is usually the case that the undistorted measures contain a lot of uncontrollable risk and vice versa, which lead to a trade-off between risk and distortion (see Baker 2002 for examples and discussion). Usually, broader measures that focus on many aspects of performance are less distorted but are more risky for the employee. In effect, broader measures tend to include more of both controllable and uncontrollable risk. For example, in publicly traded firms, the market value of the firm would be an undistorted measure, as it captures the impact of possible actions of the employee but imposes considerable risk on the employee, as many factors outside the employee's control affect the market value as well. Narrower measures are less risky, but they may also be more distorted, as they tend to miss some aspects of performance. For example, using divisional profit as a performance measure partly removes uncontrollable risk but at the same time might reduce employees' incentives to support and help other divisions, resulting in negative effects on the value of the firm.
The trade-off between distortion and risk as well as the importance of controllable risk depend on job characteristics. Consider a job that is broad in terms of tasks and decision rights. Narrow performance measures lead to distortions, as they may miss some tasks or do not take into account all possible consequences of the employees' decisions. Broader measures possibly fare better in terms of the trade-off between risk and distortion, as they lead to lower distortions while not increasing risk too much, due to the employee's broad decision rights. However, in a narrow job, narrow performance measures may not lead to distorted incentives, as they may capture all aspects of performance that the employee can control. Using broader measures would tend to increase risk but not diminish distortions. This match of job design and performance measurement is discussed in greater detail in the next section, where we explicitly explore the differences in incentive systems between white-collar and blue-collar employees.
So far, the discussion has dealt with single performance measures. However, incentive plans usually use multiple measures. The informativeness principle states that the incentive plan should include any performance measure that is marginally informative of the employees actions if it can be costlessly incorporated to the contract (Holmstrom 1979) . The trade-off between risk and distortion provides another reason for including multiple measures. Gibbs et al. (2009) argue that multiple performance measures are used to mitigate weaknesses in each other. The combination of performance measures should thus produce a better result in terms of risk and distortion than any of the measures used alone. Baker (2002) shows that even if the firm could reward for an undistorted measure, it may also want to use a distorted measure if it helps in reducing uncontrollable risk. Raith (2008) comes to a similar conclusion but with different reasoning. In his model, to encourage the employee to respond to controllable risk, she is rewarded for her output but is partly shielded from uncontrollable risk by also being rewarded for input-based measures.
i An employee having higher levels of specific knowledge and productivity should be compensated more by output and less by input, according to Raith (2008) . Hwang et al. (2009) extend Raith's (2008) model to include personal tasks and group tasks, showing that the specific knowledge and the value of knowledge sharing (which here means the pooling of specific information held by multiple agents) lead to greater emphasis on output measures. Essentially, this result follows from the value of using specific information in both individual and groups tasks (for more detailed discussion, see Hwang et al. 2009 Hwang et al. pp. 1152 Hwang et al. -1153 .
One common way of improving the trade-off between distortion and risk is using subjectivity in performance measurement (Gibbs et al. 2004) . Subjective evaluation can decrease distortion if it allows taking into account dimensions of an employee's job that the quantitative measures cannot. Furthermore, as discussed, e.g., by Gibbs et al. (2004) , subjective evaluation of an employee's performance often helps also in reducing uncontrollable risk. In these ways, subjective evaluation is especially useful in jobs associated with a lot of uncontrollable risk difficult to be taken into account through quantitative measures and in jobs with multiple tasks or where the employer cannot measure what she really cares about.
To complete our theoretical review, we briefly discuss about the other goals of the performancerelated compensation plans than providing incentives. The first one is that performance-related compensation plans benefit firms by increasing the degree of flexibility of wages. For instance, they allow firms to reward employees for good performance without a need to increase basic wages that would be costly to renegotiate in the case of negative productivity shock (e.g. Kruse 1996) . Related to the flexibility of wages, Oyer (2004) presents a model that illustrates how firms can use compensation plans to make employees' pay correlated with the outside options and in this way reduce costly turnover. Second, performance-related compensation plans may provide tax advantages for firms as employers' contributions to these plans may be either partly or totally tax-deductible. Finally, performance-related compensation plans may also help employers to attract and retain talent.
Do these considerations affect performance measurement in incentive plans? On the one hand, these factors do not fundamentally affect the trade-off between risk and distortion or the need to fit the performance measures to job design. For example, if one of the goals is to attract and retain talent, the trade-off between risk and distortion still affects the choice of performance measures. On the other hand, wage flexibility may be achieved by profit sharing plans, which will have little incentive effects in the light of the preceding theory. If this rationale for performancerelated pay is important, firm-level profitability will be more common performance measure than suggested by theory. Tax-benefits will have a similar implication, since they are typically available only for broad based profit sharing plans.
Incentive systems for blue-and white-collar employees
As discussed above, the choice of performance measures depends on the trade-off between distortion and risk and the importance of controllable risk (specific knowledge) and knowledge sharing. The trade-off between distortion and risk in turn depends on the characteristics of the job, especially on the breadth of tasks and decision rights. Next, we will argue that blue-collar and white-collar jobs differ notably in terms of the importance of controllable risk and knowledge sharing and in the breadth of tasks and decision rights. Hopp et al. (2009) develop a framework to analyze the main differences between blue-collar and white-collar tasks. They argue that the key differences arise from the presence or absence of an intellectual or knowledge component in a task and whether the task is mainly routine or involves creativity. White-collar tasks are knowledge intensive and involve creativity in the sense that the employee has to find novel and appropriate solutions to problems.
ii Moreover, Hopp et al.
emphasize the importance of knowledge sharing for white-collar workers. For blue-collar tasks, such a knowledge-based component is usually missing, and the tasks involve the application of known methods to familiar problems. Therefore, blue-collar work is more standardized and routine, which leaves less room for specific knowledge. This fact does not mean that blue-collar workers cannot possess specific knowledge; rather, specific knowledge plays a larger role for white-collar workers. Fama (1991) also points out that the relationship between inputs such as hourly effort and skill can differ between workers and tasks in white-collar jobs, whereas in bluecollar jobs, the principal has a better idea of how inputs map to outputs. Again, if the principal has less information on the relationship between inputs and outputs than the employees, then the employees have specific knowledge (in the sense of Jensen and Meckling 1992) .
Because white-collar work is intellectually more complex and procedures are not easily prespecified, white-collar employees are typically given more discretion in their jobs (Hopp et al. 2009 ), for example, with respect to the selection and scheduling of tasks as well as output quality.
Blue-and white-collar jobs also differ in terms of what can be observed or measured. Fama (1991) argues that in blue-collar jobs, either hourly output or skill and effort can be monitored and the principal knows how these inputs translate to outputs. For the white-collar employees, the monitoring of hourly output or skill and effort is not as easy, because the outputs are typically intangible and can only be measured over longer horizons (Fama 1991, Davenport and Prusak 2002) .
To summarize, controllable risk (specific knowledge) and knowledge sharing are more important for white-collar employees. Additionally, the jobs of white-collar employees are likely to be broader in terms of tasks and decision rights. Next, we discuss how these differences in the nature of jobs lead to differences in performance measurement in incentive plans.
Hypotheses
According to Raith's (2008) model, more complex jobs, in terms of specific knowledge and difficulties faced in specifying the optimal allocation of effort between tasks, should place more emphasis on broader performance measures (e.g., output-based instead of input-based incentives) and stronger incentives. Hwang et al. (2009) add to this model a group task and show that when knowledge sharing is important, broader measures should be used. Moreover, because the whitecollar jobs are usually broader in terms of tasks and decision rights, performance measurement systems that include only narrow performance measures would lead to larger distortions for white-collar workers than for blue-collar employees (See Lazear and Gibbs 2009 pp. 245 ). This breadth of tasks also implies that white-collar workers should be evaluated on multiple measures to ensure that all the relevant aspects of the job are captured by the performance measures. In general, narrow and broad measures should be combined either to balance the trade-off between distortion and risk (Baker 2002) or to balance the trade-off between risk and incentives to utilize specific knowledge (Raith 2008) . However, using multiple measures in complex tasks is not without problems. Quantitative measures are unlikely to capture all of the relevant dimensions of white-collar jobs, and finding optimal weights for multiple measures is likely to be difficult (Holmstrom and Milgrom 1991) . Therefore, subjective evaluation may be warranted (Gibbs et al. 2004 ). We summarize this discussion in the following hypothesis: Because white-collar employees typically perform multiple tasks and because they have broader decision rights, white-collar employees are often able to affect outcomes at several organizational levels. Therefore, performance measures that fail to account for this and focus on evaluating performance only at a narrow level (say, in one particular department) are likely to lead to increased distortion. For blue-collar workers, using performance measures covering only one or few organizational levels will not necessarily lead to large distortions, given the narrower nature of their jobs and limited discretion. This leads us to the following hypothesis:
Hypothesis 2: The performance of white-collar employees is measured at a larger number of organizational levels than the performance of blue-collar employees.
In white-collar jobs, outputs typically contain knowledge components. Because of this intangible nature of outputs, the performance of white-collar employees can often been measured only long after the task has been completed (Hopp et al. 2009 ). In blue-collar work, because tasks are more routine and less knowledge based and also because outputs are often physical, it is easier to measure hourly output or skill and effort over short periods of time. In fact, Fama (1991) argues that this is one of the reasons why blue-collar workers are paid by the hour, whereas salary payoffs are more common for white-collar employees. In terms of incentive plans, this fact suggests that blue collar workers are rewarded more often than white-collar employees. Thus:
Hypothesis 3: The incentive payments of white-collar employees are paid less frequently than the payments of bluecollar employees.
The intensity of incentives is primarily determined by the value of employee effort and the properties of available performance measures. As discussed, for example, in Rosen (1982) and Lazear and Gibbs (2009, pp. 272) , the value of employee effort tends to be higher at higher levels in the hierarchy. Given that the intensity of incentives increases with the value of effort, this finding would suggest stronger incentives for white-collar employees than for blue-collar employees. Also according to Raith (2008) , greater importance placed on specific knowledge, leads to the need for stronger (output-based) incentives, which also implies stronger incentives for white-collar employees. We thus conclude the following:
Hypothesis 4: White-collar employees have stronger incentives, i.e., the proportion of earnings that is tied to employee performance is higher for white-collar employees than for blue-collar workers.
The above discussion focuses on comparing white-collar and blue-collar employees. However, in the empirical analysis that follows, we further separate the white-collar workers into distinct groups: clerical and upper white-collar workers. Because upper white-collar employees work at higher levels in the organizational hierarchy than clerical employees, the differences between upper white-collar employees and blue-collar workers in terms of controllable risk and the breadth of tasks and decision rights are even larger than the corresponding differences between clerical and blue-collar workers. It thus follows that any support to our stated hypotheses should also be stronger for the upper white-collar employees than for the clerical workers, which is why we think it is useful to analyze these employee groups separately.
Institutional setting
In this section, we describe the relevant features of Finnish labor markets. One central aspect is the definition of the blue-collar employee and the white-collar employee. As mentioned above, we divide employees into three groups. The first one, blue-collar workers, consists of hourly waged non-managerial, non-supervisory employees who are mostly low-skilled, that is, without post-secondary education, like cleaners, sales clerks, warehouse keepers, production workers etc.
The second group, clerical employees, consists of salaried lower white-collar employees, such as supervisors and office employees. The third group, upper white-collar employees includes for instance managers and experts. These definitions are often used in the context of the Finnish labor market and collective bargaining.
In Finland, both employees and employers are widely organized, and collective bargaining coverage is around 95% (Asplund 2007) . Collective bargaining takes place at the sectoral level, and guidelines for these negotiations usually come from negotiations between the central organizations of employee unions and employer federations. Recently, there has been a movement toward local bargaining, but the range of issues that can be bargained locally has been limited, and the sectoral agreements set the minimum standards in any case. The collective agreements are typically generally binding meaning that the agreements are extended to cover non-signatory parties as well.
The base pay mechanisms differ between blue-collar and white-collar employees. The hourly wages of the blue-collar employees are fixed hourly wages, piece-rate or reward-rate, or some combination of these.
iii The minimum hourly wage rates for given job-complexity levels are defined in the collective agreement, and these agreements also provide guidelines for setting the piece-rates or stipulate the rates. The white-collar employees receive a monthly salary. For clerical employees, minimum wages for different jobs are stipulated in the collective agreements, while the wage setting of upper white-collar employees is based on bargaining at the personal level.
These differences in base pay methods can be understood in the light of Fama's (1991) arguments presented earlier.
In the Finnish labor market, performance-related pay (PRP) is typically defined as a wage supplement that augments base pay mechanisms and is based on meeting financial or operative targets. In practice, this definition covers all usual performance-related pay components except for those stipulated in the collective agreements for blue-collar employees, e.g., piece-rates. We exclude these other pay components from the analysis because they concern only blue-collar workers and their use are regulated by collective agreements.
Performance-related pay has become more widespread since the early 1990s, while in the 1980s, it was virtually non-existent apart from piece-and reward-rates in blue-collar manufacturing jobs.
There is little reliable data from the early 1990s, but in 1998, 39% of blue-collar workers in Finnish manufacturing were in PRP schemes, while the share had risen to 66% in 2004. For the white-collar employees, the respective figures were 57% and 85%. (EK 2006) 
Data
The survey used here was carried out in 2008 and covers all members of the Confederation of Finnish Industries (EK), which is the central organization of employer associations. There are over 16,000 member firms, most of which are small and medium-sized enterprises. The member firms represent over 70% of the Finnish GDP and over 90% of exports. The sample consisted of 3,180 firms, and 1,738 of these responded, giving a response rate of 55%, which is quite good for iv this kind of survey . The sampled firms represent around 720,000 employees, while the responding firms employ roughly 530,000 persons. Therefore the respondents represent 73% of employees in the sample. The survey was sent to 25% of randomly chosen firms with 10-99 employees and to all firms employing over 100 persons. The survey was addressed to either the CEO or the HR-manager and its purpose was to provide information for EK about its member firms' experiences and views of compensation systems and policies. More details of the sample and respondents are given in the Appendix.
The survey deals mainly with i) the prevalence and characteristics of PRP systems ii) the prevalence of various base-pay systems and iii) views on the wage increases stipulated by the collective agreements. It also includes some background variables at the firm level. Each question concerning the PRP plans asks separate answers for blue-collars, clerical employees and whitecollars. The top management, e.g., CEOs and equivalents, were not included in the survey. In this paper, we focus on the PRP systems.
Taking the theoretical predictions to the data involves three challenges. First, much of the theory focuses on relative weights put on different performance measures. In our data, we do not observe how strongly different measures are rewarded; we only observe whether a measure is used as part of the incentive system. Therefore, we have to assume that, following e.g., Hwang et al. (2009) , the same considerations that would lead to more weight put on a performance measure will also lead to a greater likelihood that a measure will be used v .
Second, much of the theoretical discussion focuses on controllable risk or specific knowledge, which we cannot directly measure in our data. However, as the previous discussion shows, on average, white-collar employees are more likely to have specific knowledge than blue-collar employees. This does not mean that blue-collar employees would never have specific knowledge but rather that white-collar employees on average are more likely to possess it. Similar notions apply to knowledge sharing. Hwang et al. (2009) use the association between investments in new production technologies as a proxy for specific knowledge. This proxy is justified on the grounds that such investments are linked to employee skills and capabilities. We feel that our proxy is better grounded in theory.
Third, classifying performance measures as distorted/undistorted or outputs/inputs or broad /narrow in an absolute sense is not easy. However, the task is easier in a relative sense. In this paper, we take profits to be a relatively undistorted measure. Because we concentrate on incentive plans that are not based on stock prices or related measures (the reason for this approach is explained below), profitability is arguably the broadest measure among performance measures, excluding stock-based pay. We will thus refer to profits as a broad (undistorted/ output) measure and all other measures as narrow (distorted/ input). For more discussion about classifying performance measures as inputs or outputs, see Raith (2008 Raith ( pp. 1063 , and for the relation between distortion and the input-output ranking, see Baker (2002 pp. 738-739 ).
All of the analyses are carried out using the number of employees and the inverse of the sampling probability as weights. Therefore, the figures show, for example, not how many firms use PRP but rather how many employees are in PRP plans. Table 1 shows summary statistics of the prevalence of the PRP and stock-based compensation systems among the EK member firms. From panel A, we see that the PRP systems are generally fairly commonly used, although clerical and upper white-collar employees are clearly more often participating in the PRP systems than blue-collar workers and the difference is statistically significant. When it comes to stock-based compensation, it is mostly upper white-collar employees who are participating in these plans; even among them, stock-based compensation is quite rare. In this respect, our focus on the PRP systems is well justified. Panel B shows the shares of persons participating in a compensation system given that a system is used in the personnel group. Interestingly, if the PRP system is used, it seems to be somewhat more selective higher in the organization. This pattern also holds for stock-based compensation. One should, however, be careful in drawing too strong conclusions in this respect because of the small number of observations, even though the differences between blue-collar workers and whitecollar employees are statistically significant [ 
Results
We now turn to the empirical examination of the hypotheses developed in Section 2. As discussed above, by comparing the incentive systems between blue-collar and white-collar employees, we aim to provide new information on the implications of the recent theoretical work on performance measurement. The analysis that follows also adds to our current knowledge of the main features of the incentive plans used in practice. Table 2 shows data on different performance measures used. At least four observations can be made. First, from the last row, we see that the average number of measures increases with organizational level, the difference being statistically significant. For blue-collar workers, there are on average four measures in place, whereas for clerical and upper white-collar employees, there are 4.6 and 5 measures, respectively. Second, the prevalence of the profitability measure, which can be considered a relatively broad measure that captures many aspects of performance measures and seen as an "output", is clearly highest among upper white-collar employees followed by clerical employees. Third, the quality of service or products, which is an operational metric measuring an input of an employee (see Raith 2008 Raith pp. 1063 , is a more important measure for blue-collar workers than for upper white-collar employees. However, it should be noted that the importance of this measure does not steadily decrease with organizational level, as the quality of service or products is as important of a measure for clerical employees as it is for blue-collar workers. Finally, development goals are much more important for clerical and upper white-collar employees than for blue-collar workers. These goals may refer to goals agreed upon in development talks but may also refer to improvement in quantitative measures. Therefore, interpreting this result as evidence of subjective evaluation may not be warranted. However, it does include a subjective component, so we take this result as offering some support for the claim that subjective evaluation is more common for white-collar workers.
Overall, Table 2 supports hypothesis 1. Performance measurement in white-collar incentive plans is broader in the sense that profitability is more commonly used compared to blue-collar workers;
additionally, the number of measures used is higher for white-collar employees. Furthermore, the use of development goals as a performance measure was found to be more common for whitecollar workers. If this finding is interpreted as evidence of subjective evaluation, the result would support hypothesis 1.
[ Table 2 ] Table 3 also examines hypotheses 1 and 2 but focuses on combinations of performance measures. As argued above, theory shows that generally narrow and broad measures should be combined either to balance the trade-off between distortion and risk (Baker 2002) , or to balance the trade-off between risk and incentives to utilize specific knowledge (Raith 2008) . Following this logic, Table 3 shows information on the measures used in cases where i) only one measure is applied, ii) multiple narrow measures are used and iii) narrow measures are combined with a broad measure. It is apparent from the table that by far the most common combination is multiple measures that also include a broad measure. However, the prevalence of multiple narrow measures combined with a broad measure is more pronounced for clerical and upper white-collar employees, although the difference is not statistically significant. Second, if only one measure is applied, for white-collar employees, the profitability measure tends to be used, whereas for bluecollar workers, measuring the quality of service or products is also quite common. However, if multiple narrow measures without a broad measure are used, quality of service or products and productivity are common for all three employee groups. For white-collar employees, development goals are also important in this case. From the third column, we see that when multiple narrow measures are combined with a broad measure, then productivity, quality of service or products and cost savings tend to go along with profitability. Additionally, here development goals play an important role for clerical and upper white-collar employees.
The results in Table 3 are thus consistent with hypothesis 1. White-collar employees tend to be more often than blue-collar workers in plans that combine both broad and narrow measures, but incentive plans that use only narrow measures are clearly more common for blue-collar workers.
[ Table 3 ] Table 4 examines the breadth of performance measures in a regression framework, thus going beyond the results in Table 3 . Here we control for various firm characteristics, such as industry (23 categories) and firm size (5 categories). Firms of different sizes and operating in different industries differ e.g. in production technologies and processes, which is likely to affect performance measurement as well. Controlling for industry and firm size is thus warranted. We also account for several other firm characteristics that are likely to be associated with the firm's decision about performance measures, by including dummies for family-owned firms, exportintensive firms, growth firms, subsidiaries of foreign firms, firms with the most employees abroad and multi-plant firms. The sensitivity analysis performed indicates that our results vary only little with the included variables.
As Table 4 shows, after many firm characteristics have been accounted for, white-collar employees are less likely to be compensated solely on inputs (columns 1 and 3) and are more often compensated for outputs (column 2). The last column shows that multiple measures are clearly more common with clerical and upper white-collar workers than with blue-collar workers.
These results support hypothesis 1.
[ Table 4 ] Table 5 considers the organizational level of performance measurement and thus hypothesis 2.
The results show that the number of measurement levels increases with the organizational level, the difference between white-collar and blue-collar workers being statistically significant. For upper white-collar employees, there are on average 3.5 different measurement levels in place, whereas the performance of blue-collar workers is measured using an average of 2.5 different levels. Furthermore, this tendency for the number of measurement levels being larger higher in the organizational hierarchy does not depend on the type (narrow vs. broad) or on the number (one vs. multiple) of performance measures in place. Above in Section 2, we mentioned that performance-related compensation plans often serve multiple goals, incentives being only one of them. This is also reflected in the figures shown in Tables 3 and 5 . From those we see, for instance, that profitability is not that uncommon measure for blue-collar workers and that their performance is often measured at the firm level. These kinds of results would be quite a puzzle without recognizing the various purposes of compensation plans. In this case, it is likely that PRP plans are used to increase wage flexibility. Table 6 examines the frequency of performance-related payment by explaining the probability of receiving PRP payments more often than once a year with the same set of control variables than Table 4 . The regression results support hypothesis 3, which states that incentive payments for clerical and upper white-collar employees are paid less frequently than the payments for bluecollar workers. The results for the other variables show that narrow measures pay more often than the wider ones.
[ Table 6 ] Table 7 turns to the intensity of the incentives. In line with hypothesis 4, the incentives are stronger for white-collar employees. For upper white-collar workers, actual PRP payments account, on average, for 8.6% of regular earnings. For clerical and blue-collar workers, the corresponding numbers are 5.4 and 3.8, respectively, these differences in payment shares between worker groups being statistically significant. Additionally, if we look at the maximum PRP payments that firms have reported, we notice that they increase in the organizational level.
However, there are no notable differences in the shares of actual payments of the maximum: for all employee groups, the actual incentive payments are around 45% of the maximum. The share of firms that have caps on PRP payments can be calculated by dividing the number of observations to the question on maximum PRP payments by the number of observations to the question on realized PRP payments, which assumes that firms that did not answer to the question on maximum payments in fact do not have a cap on payments. Calculated this way, we see that roughly 85% of firms have restrictions on the maximum amount of PRP payments. Murphy (2000) also found that in roughly 80% of executive incentive contracts the bonuses are capped.
[ Table 7 ] Table 8 continues examining incentive intensity. The first two columns show that also after various firm characteristics have been accounted for, the main conclusions made from Table 7 hold: incentives are stronger at the upper end of the organization. Furthermore, as can be seen from columns three and four, this result does not depend on the breadth of the incentive plans.
However, there are some differences in the incentive intensity between plans that differ in terms of their scope; incentive plans that include only a broad measure have paid more in PRP payments, whereas the maximum is highest for a combination of narrow measures.
[ Table 8 ]
We are not aware of any earlier studies examining performance measurement in incentive plans by comparing differences in performance measures between employee groups. Therefore, it is difficult to evaluate how our results exactly compare to those of the previous studies on the topic. However, it can be said that our results are generally in line with the earlier findings of the literature on performance evaluation in incentive plans. For example, our finding that PRP payments account for a higher share of total earnings for white-collar employees than for bluecollar workers supports the results by O'Shaughnessy (1998), who concluded that the relationship between the bonus to base ratio and performance is stronger higher in the organizational hierarchy. Furthermore, the results of Murphy (1999 Murphy ( , 2000 show that in executive incentive contracts, typically i) the performance measures include a measure of profitability, ii) multiple measures are used and iii) bonuses are capped. Ittner and Larcker (2002) find that accounting-and quality-based performance measures are used in about half of the firms in their sample, while around 40% use cost measures and 25% use productivity. These findings are quite similar to ours, although productivity is more commonly used in our sample as a performance measure.
Finally, Gibbs et al. (2009) find that firms use several interrelated measures to mitigate weaknesses in individual measures. The authors also show that noise, risk, distortion and manipulability are all properties relevant to incentive plan design. Our results support these findings. We also observe that firms typically use multiple measures instead of relying on one particular measure. Furthermore, we report a significant variation in performance measurement between white-collar and blue-collar workers because white-collar and blue-collar jobs differ in some important respects. Because of these differences in job characteristics, the relevance of those measurement properties analyzed by Gibbs et al. (2009) is also likely to differ between white-collar and blue-collar employees.
Conclusion
We investigated performance-related pay plans and especially performance measurement using a large survey. Despite significant theoretical interest in incentive plans and performance measurement, empirical research has been scarce. Most existing studies have concentrated on incentive contracts for top management, while the contracts for other employees have received little attention. Moreover, the prior studies typically have not considered specific performance measures but instead have considered aggregated performance measure classes. Recent theory suggests that optimal incentive plans depend heavily on job design, especially in terms of the breadth of tasks and decision rights and the importance of specific knowledge. We empirically explored the implications of this recent theoretical work on performance measurement. Based on prior research (Hopp et al. 2009 ), we argued that blue-and white-collar employees differ in terms of the relevance of specific knowledge and the breadth of tasks and decision rights, leading to differences in incentive systems. We found that performance measurement in incentive systems for white-collar is broader in terms of performance measures, the organizational level of performance measurement and the time horizon. The intensity of incentives is also stronger for white-collar employees. All of these findings are consistent with the theory. Our results suggest that controllable risk (specific knowledge) and the trade-off between distortion and risk play a significant role in shaping incentive plans, as shown by theoretical work.
In addition to offering support to recent theories on performance measurement in incentive plans, we present evidence of what incentive systems look like. The most common performance measures focus on profitability, productivity, quality and, in the case of white-collar employees, development goals. Incentive plans typically use multiple performances, and the most common combination is to have profitability combined with other, narrower, measures. Performance is typically measured at multiple levels, ranging from the personal level to the company level.
Incentive pay is usually paid once a year, and the incentive intensity is low, on average in the range of 4 to 8 per cent of regular earnings. Most of the plans also have a cap on the rewards.
Many of these findings are in line with earlier studies, even though the studies deal with very different populations. There is some evidence that PRP plans are not only used as incentive devices, but also to increase wage flexibility. Notes. Firms included in the analysis are those that have reported i) the number of employees in each employee group, and ii) have reported the number of employees participating in different compensation plans or iii) reported that a compensation plan in question is not used for any personnel group. The figures are weighted by employment and sampling probability. Statistical significance of the differences in group means were tested by a multiple-comparison test using Bonferroni adjustment. In Panel A all pairwise differences are stastically significant at the 5 % level. In Panel B the means for blue-collar workers are statistically significantly different from both white-collar groups, whereas the differences between clerical and upper white-collar employees are not significant. Multiple measures, including a broad measure Note: The figures are weighted by employment and sampling probability. Statistical significance of the differences in the number of measures were tested by a multiple-comparison test using Bonferroni adjustment. Two types of tests were carried out. First, for each employee group it was tested whether the figures in columns 5 and 7 are statistically different. These differences in means are always statistically significant at the 5 % level. Second, for each class of measures it was tested whether the means for employee groups are different. In column 5, the differences are statistically significant at the 5 % level, while in column 7 they are not. Only one measure, broad
Tables
Only one measure, broad Note: The figures are weighted by employment and sampling probability. Statistical significance of the differences in the number of levels were tested by a multiple-comparison test using Bonferroni adjustment. Two types of tests were carried out. First, for each employee group it was tested whether the figures in columns 4, 5, 7 and 9 are statistically different. These differences in means are typically statistically significant at the 5 % level. The only exceptions are that for blue-collar employees and clerical employees for whom column 3 is not significantly different from columns 5 and 7, and that for upper white-collar employees columns 3 and 5 are not significantly different. Second, for each class of measures it was tested whether the means for employee groups are different. In column 3, the differences are not statistically significant at the 5 % level, in column 5 the difference between upper white-collars and blue-collars is significant, while in columns 7 & 9 the two white-collar groups are different from blue-collars but not among themselves. In the upper panel only firms that have a positive number of employees in PRP plans in the given employee group are included. In the second panel, firms that have reported a positive maximum amount are used. Statistical significance of the differences in the number of measures were tested by a multiple-comparison test using Bonferroni adjustment. All pairwise comparisons are statistically significant at the 5 % level. .01, ** p<0.05, * p<0.1 An observation here is firm-employee group. The standard errors are robust to clustering of employee groups within firms. The estimation uses employment and sampling probability weights.
